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R
Rosacea is a chronic, relapsing in� ammatory 

condition a� ecting the central face. This 
common dermatologic condition has 
an estimated worldwide prevalence of 
approximately 5 percent, a� ecting 16 million 
people in the United States. 1,2

Papulopustular rosacea (PPR) is one of 
four main subtypes of rosacea that have been 
traditionally used to classify patients for both 
clinical trials and treatment. The prevalence of 
PPR has been estimated to be 1 to 3 percent in 
the general population and 20 to 48 percent in 
people with rosacea.3-7

The traditional diagnostic criteria for PPR 
was transient papules and/or pustules clustered 
in the centrofacial region with or without 
persistent erythema.8,9 Recently, in recognition 
that many patients experience signs and 
symptoms from more than one of the traditional 
four rosacea subtypes (e.g., erythema and 
PPR commonly overlap), focus has shifted to a 
phenotypic description.10

Rosacea pathophysiology has not been 
fully elucidated, but appears to result partly 
from dysregulation of the innate and adaptive 
immune systems in response to both genetics 
and exposure to triggers. Increased levels of 

leukocytes, macrophages, mast cells, and 
neutrophils are found in papules and pustules, 
with concomitant increases in cytokine 
levels.11,12

Recommended treatment for PPR include 
topical azelaic acid, ivermectin, and/or 
metronidazole, and the tetracycline class of 
antibiotics as monotherapy or in combination 
with topical treatments.13,14 Tetracyclines, 
including doxycycline and minocycline, have 
multiple anti-in� ammatory mechanisms 
of action, including inhibiting the secretion 
of proin� ammatory cytokines, decreasing 
neutrophil chemotaxis, reducing the production 
of nitric oxide and reactive oxygen species, 
reducing phospholipase A2 activity, reducing 
production of tissue-damaging matrix 
metalloproteinases, and suppression of the 
arachidonic acid pathway.15–22 These actions 
help to combat the multiple in� ammatory 
processes seen in the pathophysiology of PPR.

While tetracyclines are well known as 
antibiotics, these anti-in� ammatory activities 
occur at sub-antimicrobial doses. As rosacea 
is a chronic condition requiring long-term 
treatment, it is crucial that oral tetracyclines 
be administered below the antimicrobial 
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threshold to prevent selection pressure 
for bacterial resistance. Currently, the only 
tetracycline approved for the treatment of PPR 
is doxycycline 40mg modi� ed-release capsules 
(Galderma, Fort Worth, Texas).23 These contain a 
combination of immediate-release (30mg) and 
delayed-release (10mg) beads. This formulation 
has been shown to maintain doxycycline levels 
below the minimum inhibitory concentration 
(MIC) of doxycycline-susceptible bacteria.12

Phase III studies have shown signi� cant 
improvements in lesion count and Investigator’s 
Global Assessment (IGA) with doxycycline 
modi� ed-release 40mg, with 15 to 31 percent 
of subjects achieving an IGA of “clear” or “almost 
clear” after 16 weeks of daily treatment.23

Minocycline has been used for years o� -label 
to treat PPR, but limited evidence-based data 
support its use. A 16-week comparison of 
doxycycline modi� ed-release 40mg versus 
minocycline 100mg in patients diagnosed with 
PPR concluded that minocycline was noninferior 
to doxycycline with similar reductions 
in lesion count.24 Minocycline extended-
release formulation has been approved for 
the treatment of acne, with recommended 
dosing at 1mg/kg/day, resulting in lower 
plasma levels than the nonmodi� ed release 
formulations of minocycline.25 The extended-
release minocycline 45mg dose was shown to 
signi� cantly reduce lesion counts in PPR after 
12 weeks of daily treatment.26 However, the 
dose-related e�  cacy of subantimicrobial doses 
of minocycline has not been assessed in rosacea, 
using the standard co-primary endpoints 
of IGA treatment success and absolute total 
in� ammatory lesion count reductions.

DFD-29 is a low-dose minocycline extended-
release formulation produced at doses well 
below the approved antimicrobial dose. Two 
doses of DFD-29 (20- and 40mg) were compared 
to doxycycline 40mg. It was hypothesized 
that minocycline would have higher tissue 
penetration and exposure in the skin than 
doxycycline modi� ed-release 40mg due to the 
higher lipophilicity and lower protein binding 
of minocycline. This study was designed to 
test the safety and e�  cacy of DFD-29 for the 
treatment of PPR compared to both placebo and 
doxycycline 40mg modi� ed-release. 

METHODS
Ethics. Both studies reported here were 

conducted under the ICH Harmonized Guidelines 

for Good Clinical Practice, the Declaration 
of Helsinki, and local regulatory guidelines. 
Written informed consent was obtained from all 
study participants.

DFD-29 pharmacokinetic study. A 
single-center, open-label study assessed 
the systemic pharmacokinetics (PK) of oral 
DFD-29 (minocycline hydrochloride) extended-
release 20mg and 40mg capsules (Dr. Reddy’s 
Laboratories Ltd., India) versus doxycycline 
40mg modi� ed-release capsules (Oracea; 
Galderma International). Male and female 
subjects aged 18 to 45 years were randomized 
to receive DFD-29 40mg, DFD-29 20mg, or 
doxycycline modi� ed-release 40mg once daily 
for 21 days under fasting conditions (≥8-hour 
fast before, and 1 hour after, dosing). Plasma 
samples were taken over 24 hours on Days 1 and 
21 for PK analysis. 

Phase II study (NCT03340961). 
Subjects. Male and female subjects ≥18 years 
with Fitzpatrick skin types I–III and a diagnosis 
of PPR were screened. Inclusion criteria included 
an IGA grade 2–4 (mild–severe), 10 to 40 facial 
in� ammatory lesions (papules and pustules; 
≤2 nodules), and a Clinician's Erythema 
Assessment score of 5 to 20 corresponding 
to moderate-to-severe erythema. Subjects 
were excluded if they had used any rosacea 
treatment, systemic steroids, nephrotoxic 
drugs, or immunosuppressive medication in 
the prior 30 days, used systemic retinoids in the 
prior six months, or had a known tetracycline 
hypersensitivity. Subjects were assessed as free 
of any dermatologic or systemic condition that 
would confound the evaluation of rosacea.

Study design. This was a 16-week, 
multicenter, randomized, double-blind, Phase II 

FIGURE 1A. Mean (±SD) plasma pro� les of DFD-29 (minocycline) and doxycycline on Day 1 

FIGURE 1B. Mean (±SD) plasma pro� les of DFD-29 (minocycline) and doxycycline on Day 21
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study. This four-arm study randomized subjects 
1:1:1:1 to receive DFD-29 40mg, DFD-29 20mg, 
doxycycline 40mg (Oracea; Galderma, Fort 
Worth, Texas), or placebo once daily for 16 
weeks. Double blinding was ensured by over-
encapsulation of all treatments.

Assessments. IGA and in� ammatory lesion 
count were performed on Day 1 (baseline) 
and at Weeks 4, 8, 12, and 16. The IGA was a 
modi� ed 0-to-4 scale without erythema:

• 0=clear
• 1=near clear (1–2 papules)
• 2=mild (some papules)
• 3=moderate (moderate number of 

papules)
• 4=severe (numerous papules). 

Weeks 4 through 16 assessments were 
compared with baseline. The impact of 
treatment on subjects’ quality of life (QoL) was 
assessed using the rosacea-speci� c tool RosaQoL 
at baseline and at Weeks 4, 8, 12, and 16.

Treatment-emergent adverse events (TEAEs), 
including those leading to discontinuation, 
as well as serious adverse events (SAEs) were 
collected through spontaneous reporting, 
subject questioning, and direct observation. 
Clinical laboratory tests were conducted at 

screening, Week 4, and Week 16; vital signs 
were assessed at each visit. Clinically signi� cant 
abnormalities of laboratory assessments after 
screening were recorded as an AE or SAE, as 
appropriate.

Endpoints. Co-primary endpoints were the 
proportion of subjects achieving treatment 
success (IGA grade 0/1 and a ≥2-grade 
improvement) at Week 16, and the reduction 
in total in� ammatory lesion count (sum of 
papules, pustules, and nodules) from baseline to 
Week 16, in the DFD-29 40mg group compared 
with placebo. Overall treatment success required 
both co-primary endpoints to be met.

Secondary endpoints included the proportion 
of subjects achieving a ≥2-grade reduction in 
IGA at Week 16 versus baseline and median 
change in RosaQoL score at Week 16.

Statistics. Sample size was determined 
to demonstrate superiority of DFD-29 over 
placebo, assuming the treatment e� ect with 
DFD-29 to be similar or better than doxycycline 
40mg, and utilizing the treatment e� ects from 
the doxycycline 40mg Phase III studies. An 
enrollment of 200 (50/arm) was calculated 
to adequately power comparison between 
treatment arms.

For all endpoints, the primary comparison 

was between DFD-29 40mg and PBO. All other 
comparisons between DFD-29 groups and 
doxycycline or placebo were secondary. Primary 
analyses were carried out on the full analysis set 
(FAS; randomized subjects who had at least one 
e�  cacy evaluation post dose). Intent-to-treat 
(ITT) and per-protocol (PP) populations were 
analyzed as secondary evaluations.

Changes in IGA were assessed using χ2

analyses. Changes in lesion count were assessed 
using MIXED model, with the investigator as 
a random factor. Multiple imputation (MI) 
and last observation carried forward (LOCF) 
methods were used for handling of missing 
data for the primary endpoint comparison. The 
median change in RosaQoL was assessed using 
the Kruskal–Wallis test. Safety assessments 
were recorded using descriptive statistics and 
frequency tables.

RESULTS
PK study. Twenty-four subjects were 

randomized to receive once daily DFD-29 40 
mg, DFD-29 20 mg, or doxycycline 40 mg 
for 21 days. Mean plasma levels on Day 1 
showed similar plasma levels between DFD-29 
(minocycline) 40 mg and doxycycline 40 mg, 
with DFD-29 20 mg levels approximately half of 
DFD-29 40 mg (Figure 1A). By Day 21, plasma 
doxycycline exposure (AUC0-24) had increased by 
approximately one-third from 4377.5 ng.h/mL 
(SD 1232.31) to 6074.8 ng.h/mL (SD 1979.9). 
In contrast, DFD-29 maintained relatively 
stable minocycline levels after three weeks 
of daily dosing: DFD-29 40mg, Day 1 AUC0-24

3549.6 ng.h/mL (SD 1438.6), Day 21 AUC0-24

3957.6 ng.h/mL (SD 1099.0); DFD-29 20 mg Day 
1 AUC0-24 1412.3 ng.h/mL (SD 757.1), Day 21 
AUC0-24 1953.9 ng.h/mL (SD 645.8) (Figure 1B).

Phase II study. Altogether, 205 subjects 
were randomized to receive DFD-29 40mg, DFD-
29 20mg, doxycycline 40mg, or placebo, and 
were included in the ITT population. Of those, 
160 completed the study, with 158 included in 
the PP population. Reasons for discontinuation 
included withdrawal of informed consent, AEs, 
and use of prohibited medication (Figure 2). The 
primary analysis was conducted using the FAS, 
which included 200 subjects who had at least 
one post-dose e�  cacy evaluation. 

Demographic and baseline characteristics 
showed no statistically signi� cant di� erences 
between groups (Table 1). All subjects had a 
baseline IGA of 2–4, with 10 to 40 in� ammatory 

FIGURE 2. Phase II study subject disposition and analysis sets. 
aITT population included all randomized subjects dispensed the study drug; FAS included all randomized subjects 
with at least one post-baseline e�  cacy assessment; Safety population included all randomized subjects with at least 
one post-baseline safety assessment; PP population included all subjects who completed the study without protocol 
deviations
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lesions and ≤2 nodules on the face.
Primary e�  cacy endpoints. DFD-29 40mg 

met both co-primary endpoints of achieving 
signi� cant IGA treatment success and a 
reduction in lesion counts compared to placebo 
at Week 16. A signi� cantly higher proportion 
of subjects achieved IGA treatment success at 
16 weeks with DFD-29 40mg versus placebo 
(66.04% vs. 11.54%; p<0.0001) (Figure 3A). 
DFD-29 40mg also achieved signi� cantly greater 
IGA treatment success than both doxycycline 
40mg (66.04% vs. 33.33%; p=0.0010) and 
DFD-29 20mg (66.04% vs. 31.91%; p=0.007). 
Statistically signi� cant di� erences were also 
found for DFD-29 20mg (p=0.0133) and 
doxycycline 40mg (p=0.0086) versus placebo.

The DFD-29 40mg group achieved a 
signi� cant mean reduction in in� ammatory 
lesions compared to placebo (−19.2 vs. −7.3; 
p<0.0001) (Figure 3B). DFD-29 40mg was also 
signi� cantly more e� ective at reducing lesion 
counts than DFD-29 20mg (−19.2 vs. −12.6; 

p=0.0070) and doxycycline 40mg (−19.2 vs. 
−10.5; p=0.0004). DFD-29 20mg signi� cantly 
reduced lesion counts compared to placebo 
(−12.6 vs. −7.3; p=0.0290). The reduction 
in total lesions with doxycycline 40mg was 
not statistically signi� cant versus placebo 
(p=0.1187).

DFD-29 20mg also achieved a signi� cant 
treatment e� ect for both primary endpoints 
(p≤0.0290). Furthermore, DFD-29 40mg 
resulted in statistically greater treatment success 
than the active comparator, doxycycline 40mg, 
at 16 weeks (p≤0.0010). Results and signi� cant 
di� erences for both co-primary endpoints were 
similar using the MI and LOCF methods handling 
missing data, and for the ITT and PP population 
(data not shown), indicating robust support of 
the data.

Secondary e�  cacy endpoints. The proportion 
of subjects achieving a ≥2-grade reduction in 
IGA at 16 weeks versus baseline was similar to 
those seen for the co-primary IGA success.

A signi� cantly higher proportion of subjects 
achieved a ≥2-grade reduction in IGA with 
DFD-29 40mg versus placebo (69.8% vs. 17.3%; 
p<0.0001), versus DFD-29 20mg (69.8% vs. 
36.2%; p=0.0008), and versus doxycycline 
40mg (69.8% vs. 37.5%; p=0.0011). DFD-29 
20mg reductions in IGA were also signi� cantly 
greater than placebo (p=0.0332). 

Median RosaQoL scores at baseline ranged 
from 66.0 to 73.0 between groups (self-reported 
rosacea severity of poor/fair).27 At 16 weeks, the 
highest treatment e� ect was seen with DFD-29 
40mg, with a median reduction of 11 points 
(−11 [min, max: −53, 11]), followed by DFD-29 
20mg (−8.0 [−34, 8]), doxycycline 40mg 
(−3.0 [−30, 25]), and placebo (−1.0 [−37, 
19]) (Figure 4). The treatment di� erence for 
DFD-29 40mg was statistically signi� cant versus 
placebo, DFD-29 20mg, and doxycycline 40mg 
(p<0.0001 for all comparisons). DFD-29 20mg 
and doxycycline 40mg showed a signi� cant 
reduction in RosaQoL scores versus placebo 

FIGURE 3A. Proportion of subjects achieving treatment success for IGA (de� ned as a 
≥2-grade reduction from baseline with grade 0 or 1 at end of study) at Week 16. FAS 
shown. χ2 test using MI for missing data.

FIGURE 3B. Mean reduction in total of papules, pustules, and nodules from baseline 
to Week 16. FAS shown with SD. Mixed model using MI for missing data.

TABLE 1.  Description of facial areas and associated risk levels

CHARACTERISTIC PLACEBO
N=53

DFD-29 40 MG
N=53

DFD-29 20 MG
N=50

DOX 40 MG
N=49

OVERALL
N=205

Age, years—median (min, max) 53 (29,59) 46 (22,77) 53 (24,73) 52 (26, 85) 51 (22, 85)
Female, % 50.9% 64.2% 68.0% 59.2% 60.5%
White race, % 100% 100% 100% 100% 100%
IGA score—median (min, max) 3 (2,4) 3 (2,4) 3 (2,4) 3 (2,4) 3 (2,4)
Total in� ammatory lesion count—median (min, max) 23 (11,39) 23 (12,39) 23 (11,52) 24 (10,40) 23 (10,52)
RosaQoL score—median (min, max) 73.0 (36,96) 73.0 (39,96) 72.5 (42,92) 66.0 (30,83) 70.0 (30,96)
* DOX, doxycycline; IGA, Investigator’s Global Assessment
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(p<0.0001).
Safety assessment. The safety analysis 

included 201 subjects, of which 151 (75.12%) 
reported a TEAE (Table 2). TEAEs were primarily 
of mild-to-moderate intensity, unrelated to 
study treatment, and resolved during the study. 
The most commonly reported related TEAE 
was headache (25 reports from eight subjects; 
4%). The most common gastrointestinal TEAEs 
were abdominal pain (5.5%), diarrhea (3%), 
and nausea (2.5%). Skin-related disorders 
were low with no reported pain indicating 
stinging or burning of rosacea. One incident of 
vulvovaginal mycotic infection was reported 
with DFD-29 20mg, and one incident of mild 
hyperpigmentation with DFD-29 40mg; location 
and color of this event was not recorded. 
Three subjects reported vertigo: one receiving 
doxycycline 40mg experienced two vertiginous 
events (one mild, one moderate), while two 
in the DFD-29 40mg group experienced one 
vertiginous event each (both mild).

There were � ve SAEs: one with DFD-29 
40mg, two with DFD-29 20mg, and two with 
doxycycline 40mg; only one with DFD-29 
20mg (atrial � brillation) was considered 
related to treatment. Overall, seven subjects 
were withdrawn from treatment due to TEAEs: 
� ve for skin-related TEAEs, one for headache, 
and one for balance/head discomfort. The 
overall incidence of TEAEs was similar between 
treatment groups, with no obvious safety 
signals.

DISCUSSION
Rosacea is one of the most prevalent 

dermatologic conditions, with multiple topical 
treatment options.14,28 The only approved 
systemic treatment for rosacea is sub-
antimicrobial doxycycline 40mg.23 Clinical trials 
have shown this treatment reduces the signs of 
PPR.23,29 We tested the e�  cacy of oral DFD-29, a 
minocycline formulation predicted to be at sub-
antimicrobial doses, and compared this with 
doxycycline 40mg as an active comparator. 

To determine the recommended Phase II 
dose (RP2D), it was critical to identify a dose 
that would maintain minocycline below the 
predicted MIC for most bacterial species to 
obviate the risk of causing resistance. The 
MIC for antibacterial doses of minocycline 
(100mg/day) is predicted to be the same 
as for tetracycline and doxycycline.30,31 The 
MIC threshold for doxycycline has been 

TABLE 2.  Treatment-emergent adverse events

CHARACTERISTIC PLACEBO
N=52

DFD-29 
40MG
N=53

DFD-29 
20MG
N=48

DOX 
40MG
N=48

OVERALL
N=201

Subject with any TEAE, n 35 39 40 37 151
TEAEs, n 113 140 142 143 538
Related TEAEs 24 44 33 32 113
SAEs 0 1 2 2 5
Related SAEs 0 0 1 0 1
RELATED SAES E n E n E n E n E n

Atrial � brillation 1 1 1 1
Vertigo 2 2 2 1 4 3
Eyelids pruritus 1 1 1 1
Blurred vision 1 1 1 1
Abdominal discomfort/distensiona 1 1 1 1 2 2
Abdominal pain/uppera 5 3 7 5 2 2 2 1 16 11
Anal pruritus 1 1 1 1
Constipation 1 1 1 1 2 2
Diarrhea 3 2 4 3 1 1 8 6
Dry mouth/tongue coateda 2 1 2 1 4 2
Dyspepsia 2 2 1 1 3 3
Flatulence 3 3 3 3
Gastric ulcer 1 1 1 1

Gastritis 1 1 1 2 2

GERD 1 1 1 1 2 2
Nausea 5 4 1 1 6 5
Chills 1 1 1 1
Fatigue 2 2 1 1 3 3
Generalized edema 1 1 1 1
Infectionsa 2 2 2 2
Procedural nausea 2 1 1 1
Blood creatine increase 1 1 1 1
Arthralgia/back pain/myalgiaa 2 2 2 2 2 1 6 5
Balance/dizzinessa 1 1 2 2 3 3
Dysgeusia 2 2 2 2

Head discomfort 1 1 1 1

Headache 1 1 9 3 2 2 13 2 25 8

Migraine 1 1 3 2
Sleep disorder 1 1 1 1
Throat tightness 1 1 1 1
Acne/rosacea/rasha 3 3 2 2 3 3 8 8
Angioedema 2 1 2 1
Di� use alopecia 1 1 1 1
Eczema 1 1 1 1 2 2

Hyperhidrosis 1 1 1 1 2 2

Pruritus 1 1 1 1 2 2
Hyperpigmentation 1 1 1

*Safety population, N=201; aCombined events; E: events; n: number of subjects; GERD: gastroesophageal re� ux disease; SAE: serious 
adverse event; TEAE: treatment-emergent adverse event
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reported as 1000ng/mL for doxycycline-
susceptible bacteria, 2000–8000 ng/mL 
for Propionibacterium acnes, and 4000 ng/
mL by the Clinical and Laboratory Standards 
Institute.12,32–34

While DFD-29 40mg has not been con� rmed 
as a sub-antimicrobial dose, we used the 
MIC threshold of 1000 ng/mL established 
for doxycycline as the limit for antimicrobial 
activity. The highest mean minocycline plasma 
levels achieved with DFD-29 40 mg were 382.8 
(SD 188.7) ng/mL and 337.7 (SD 95.5) ng/
mL on Days 1 and 21, respectively, both below 
the levels of the threshold and doxycycline 
40mg. Doxycycline 40mg has been shown to 
not cause resistance after nine months of daily 
treatment.35 Minocycline has been reported 
to result in less resistance than doxycycline 
when used as an antibiotic (eg, CA-MRSA).34,36,37

Consequently, our results suggest that DFD-29 
plasma levels do not exceed the predicted 
antimicrobial threshold, and, therefore, indicate 
a reduced possibility of causing resistance.

The Phase II study demonstrated that DFD-29 
40mg met both its co-primary endpoints, 
indicating that it is an e� ective treatment for 
rosacea. DFD-29 40mg showed double the 
e�  cacy seen with doxycycline 40mg in the 
number of subjects achieving an IGA of “clear” 
or “almost clear” (66% vs. 33%). This superior 
e�  cacy was robustly evident in both primary 
analyses and sensitivity analyses. DFD-29 20mg 
showed signi� cantly greater e�  cacy compared 
to placebo, while showing similar treatment 
e� ects to doxycycline 40mg. 

The e�  cacy of doxycycline 40mg for both co-
primaries were similar to those achieved in their 
two Phase III trials (IGA of 0/1 for 30.7 percent 
and 14.8 percent subjects, and reductions in 
mean lesion count of ~10).23,29 Doxycycline 
40mg has been tested in multiple clinical trials 
enrolling subjects with moderate PPR, and 
eight to 40 in� ammatory lesions at baseline. 
Reductions in lesion counts consistently 
ranged from 10 to14 lesions after 16 weeks 
of treatment.29,38,39 DFD-29 40mg treatment 
resulted in a mean reduction of 19 papules and 
pustules over 16 weeks, signi� cantly more than 
the mean reduction of 10.5 lesions achieved 
with doxycycline.

The only previously reported head-to-
head comparison of doxycycline 40mg with 
minocycline used a 100mg minocycline 
immediate-release formulation over 16 weeks; 

treatments were considered noninferior with 
similar mean reductions in lesion counts (13 vs. 
14, respectively). Interestingly, IGA treatment 
success (a secondary endpoint) was signi� cantly 
higher with minocycline 100mg (60% vs. 
18%; p<0.001).24 Our study indicates that 
DFD-29 40 mg ER produced superior outcomes 
to doxycycline 40mg on both IGA success and 
lesion count reductions.

Studies of doxycycline 40mg compared 
with doxycycline 100mg have indicated 
similar clinical outcomes, maximum response 
being achieved with the doxycycline 40mg 
formulation.39,40 Our results show that DFD-29 
appears to have a dose e� ect, with the 40mg 
dose signi� cantly improving outcomes over the 
20mg dose. The outcomes demonstrated with 
DFD-29 40mg also appear to be the maximum 
reported for minocycline in well-controlled 
studies.

Any cutaneous condition a� ecting the face 
can have a negative impact on a patient’s self-
esteem and emotional state, often impacting 
social and work interactions. Therefore, it is 
important to assess the e� ect of any rosacea 
treatment on QoL. The RosaQoL is a validated 
questionnaire containing 21 rosacea-speci� c 
statements, encompassing emotion (11 
statements), symptom (7 statements), and 
functioning (3 statements) to which subjects 
assign a value ranging from one (never) to � ve 

(all the time).27 DFD-29 signi� cantly lowered the 
total RosaQoL scores at 16 weeks. In addition, 
DFD-29 40mg reduced the score by signi� cantly 
more than doxycycline 40mg.

Long-term use of antibiotics in rosacea is 
associated with yeast infections, gastrointestinal 
distress, photosensitivity, and vertigo.32

Minocycline has been available since 1973 
and has a long safety record. Early immediate-
release formulations were associated with 
higher rates of vestibular AEs, thought to be 
due to greater passage across the blood–brain 
barrier, a consequence of superior lipophilicity.41

The extended-release minocycline formulation 
approved for acne administered at 1mg/kg/day 
lists CNS AE rates of headache (23%), dizziness 
(9%), and vertigo (1%).25 In this comparative 
study, rates of headache (4%) and vertigo 
(1.5%) were similar across treatment groups, 
with dizziness at just one percent. Other rare 
adverse events that have been associated with 
chronic, high-dose minocycline have been 
lupus-like erythematosus, hyperpigmentation, 
and hepatotoxicity.42 Here, only one case of 
mild hyperpigmentation was reported with no 
autoimmune events. 

Doxycycline has been associated with dose-
related phototoxicity; however, these reports 
were associated with much higher doses of 
doxycycline (150mg/day) so were not expected 
in this study.43 Here, only one case of mild 

FIGURE 4. Median change in total RosaQoL score at Week 16. Mean score reduction from baseline shown. ITT 
population. Kruskal–Wallis test.
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photosensitivity was reported with DFD-29 
40mg. 

A limitation in the understanding of the 
sub-antimicrobial levels is the lack of an 
established MIC for minocycline, as current 
product information for minocycline IR 
formulations utilizes tetracycline susceptibility 
data.30 One criticism of antibacterial threshold 
data has been that MIC values and plasma 
concentration levels shown are mean values, 
while fast absorbers or slow metabolizers may 
exceed the threshold and cause resistance 
selection pressure. A long-term study of DFD-29 
examining resistance levels would address these 
concerns. 

CONCLUSION
Rosacea is a chronic in� ammatory condition 

requiring long-term treatment. DFD-29 40mg 
provided superior e�  cacy to placebo and 
doxycycline 40mg in improving outcomes 
in papulopustular rosacea. PK assessment 
indicated that DFD-29 has a low risk of 
antimicrobial activity, maintaining levels below 
the predicted MIC threshold. DFD-29 was safe 
and well tolerated, with no evidence of the 
safety issues seen with high-dose minocycline. 
This is the � rst reported placebo and active 
comparator trial of a predicted subantimicrobial 
minocycline formulation. Further investigation 
of DFD-29 in Phase III trials is warranted.
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